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(54)TMe: RADIO FREQUENCY CIRCUIT FOR RADIO TRANSMISSION/RECEPTION, AND RADIO FREQUENCY 
CIRCUIT MODULE FOR RADIO TRANSMISSION/RECEPTION 




A radio frequency circuit module for radio transmission and reception comprises a semiconductor element (27), a first surface 
acoustic wave duplexer (II a), a second surface acoustic wave duplexer (lib) and a circulator (29), which are integrally mounted on a 
ceramic circuit substrate (10) and hermetically seated into a module. The circulator is attached to a magnetic shield to sufficiently attenuate 
signals in the transmission band and ensure sufficient suppression outside the band. 
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loss, »tt*aiiftaf f 3.^^^-9- 1 i a xii^ttsffi&ss^^^u^-f- 

3aSSfiffli«H»Iel»*s?a-;J/2 0 a &S§ijf!g{f ffl J§ Ji z£ 0 SS £• ffi iJ" ~i < •> 

0 >72 7 ^&©iS««Slft«-^«-*ift LTfiS^tSPPttlSfeSfa^l/ * -9" (3& 
lOSttSMira/'^t) 1 1 at. LTttl^^-S^ 
ttlMlfaT'Ht (m 2 CD^ttgffi&Si^^^U^*) 1 lbii^'U, 
±iBc0^fcb^T >-T 2 7 . j|ttiI^Sf*'7'L/^t 1 1 a R 3$ttft®&l?-r 

1 lb i><&m<D&m-t7 i v tmm. cia*£»&) ic-ftctssns 

ccogji o tdfcttSHiff ft-^oastitt* ftci^i^iS. t'ife^> ^ 

Mfi-*§-«x ^ Si5 CD (si E& ^ < ^ — > 1 8 a Snfc*«©<lia54ill^ 9 cJ: 

9 A^£*i£o Lis COff^li, SSirtJiOiatt'*^ - > 1 8 b. t"7t«- 
JH 9 a , 19b^^LT. 030? K iflft § tlfcS * # T > ^ 2 7 i:A^] $ ftS« 
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4 2 b©±S©lH]8&><? - >. t'T*-^ 1 9 dS-SoT, 0aBr^Stt*n*:» 
^Hlf^l/H 1 1 aia^^ni. jlttiB&lfa^b^f 1 1 a 

Ts C©-< ? L . ©.fib©-*!** t'7*-A 1 9 f , @»/<^-> 1 8 d 

fciloT. El 1 0 ©2£iiJCDtl]®iS^ 9 afre»*«©lBlI&>«*-> 1 8 e iZitiJlZ 

tt*> % attXffiftSxjL^u** l l a (ST#I) ©/7^> KSS5 

0 ? li> i^Hl^T>-/2 7 ©^/v^> h'fi^MOtf o/^')^ K4S^<ti *> 
l£, — I6liiatt«« 3 1(D/5">VK'^->1 8 c IC7-XStlT^5o 

fctc. S7l^tfllS4 lC^'THl ltffl^TISWtS. Ell Hi. 
5 JSl««4 1±©BB' <E)7#J!S) i:»W:fflrS§-efe5o C©EI1 1 

*wicstf&nfcif-** u- ^sp 2 9 (P^ico^Tti. i> -® 

o tix^ 5 c: £ tc*s So 

i ©rtJi<Dia*/<*- > i s f . er*-jn 9 g^aor. ±e©ei»'<*- 

'✓1 8 gCi^nS, tLT, U"-*,lI/-*»2 9 ©i&* 2 5bfr£Aa3ft 

• 5 ttmmt. ma>m=f- 2 5 a*&ajfl*tu *©di2jtt. @tt><*-> 1 8 h, t* 

T*-/U1 9 h. l*ig©®&'<*-> 1 8 i , h'7*-JH9i^Lt, :© 

mis^4 1 ©±iBictsi:tf &nfcr>-r > 3 oka*f£*it^So £* 
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tttt±©lftlt*<4i;8 J: o fctt*. «Kt-* a l/-^«2 9 Kl»LT. H 1 
2 (a) . (b) SrfflUTaftW-TSo 
HI 2 (a) {±s *»W©» 1 JHUB«C«**-** U-*SB2 9 {Cffl^t. 

5 nsi^y-^ K©s&4*gHT& So COEI12 (a) l^^^-SSM ->-/U KBPtt l 
4 b ti. M$S.i/-J\, b'&ft tt o h<D-e& o T\ &Jg±p*£ 1 4 c <hWg|5 1 4 d £ £ 
WtS. £fll¥® 1 4 c fcU &*S^tt— y fr;U^©5&»ttfcmfr&fc tK CCD 
&Jl¥8l 1 4 c OffiftffillttftOftllK 1 4 d$ttttTlt£. MSB 1 4 d fe 

C©^J13}2^ i 4 c tmmiC, ^/l^©&^ttM*4^<=>#So 

10 B 1 2 (b) (4, #»l!BCD!fS l H$60«!{C& U-^SP 2 9£&*:L 
T^:-r^S?#4^SlT* So d©Bll 2 (b) C©-**--* .a. U-^ 

g&2 9 14, KII*rti:fitt6nTl»5feOTftoT, Jg« 2 4 £, 

^7023at, 3llS©ffi? 2 5 a. 25b, 2 5ci, Mt52 2i, 
1 4 b THUS 3 ftTl^S. 

15 CCT\ mm. 2 4 I** « g»J4- 9 *->H»©3ft*tt#»3^6ttS^j|3p«-p 
*t)s 7x7^ F2 3 ali, C ©SI 1 g& 4 1 ictfctt bnf:P3Hi©^i:I!S* 

tlx mnzm-fo't- zmmziit z„ ^lt, 3 *co^s^«(4^ netu ;o7 
i7O23ai:i20" orii^i^ttiEi^n, *-ft-eft©— u 

>r^f >/f:J:oT, 111^4 l±iO@g/^->4 3 a, 43b, 43c 
2 0 IcJg^S ftT , ffi?2 5a, 25 b, 2 5 c £ LT«|fiLTl>5. d ft £ 

© 3 ^BFf©^? 25a. 25b, 25c id t4 ft ft , * +• *<*/9 C. ■< ~y if 9 

T^£ 0 $ 7 1c^^S 2211, :®7x7^h23a ©±g& IC!& t> ft T, 

Z<D7^?J h 2 3 a K — £M£i*7tS &©T&£ 0 
2 5 L T, Cftt>j&<, mimUA 1 (Ell 1#M) telfttt t>ft*:1g&©x/U-* 

2 6 icmii^-^ «k 9«CLTMLiA^ftT, jg£ 2 4 £&^£ft, * LT, * 
©PPSB 1 4 d tm.m. 2 4 £ *<tS» Lt, •y-- + ;LU-^gB2 9 ©7 ^ ^ h2 3 
a £ 7 X^ffiS 2 2 tOlMy-A K«ftl*»» LTl^So ft-^T, Ig->-;l- K 
«|jt»*<, C©-*-*^ U-^SP2 9 *«JSEf ^ * 7 -f h 2 3 a&LK 
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7 x. v f h 2 3 a JCiE&LT&tt i=>ft*:fi&5 Gic^M 2 2 ) © ffl IC !£ £ ft 
^Mmi^iScSPM^-e^^-T^^^ftT^S C tKttSo 

12 1 3 (is #2StE©m 1 flfl5fl2IS{c&* . B 1 2©1J--*a.l/-*«$2 9 ©C 
C fCiSo fc®T®E!T-*)So CCDgl 1 3 £>c£:&g&cD7 h23a £tH^5&S 

2 2 <h*<. ±i|g{wffig-r *&JS¥& 1 4 b £T«lcfe!tSlgfc2 

Cftld<tO> ^tii^T> > 7 , 2 7i^Offli> COf-^al/-^a5 2 9 ©SS5 
?2 5 blcA2l£ft> CCD«-i-©a^*<s 7m«8E2 2^b4x.btl5-S»l? 
J&Stfr ii^^lS]^^^. t>ft> 7x-7>T h 2 3 a 9^&£ftTs i^?- 2 5 a 

- > 8 0 jb^OgftMljU Ja^ 2 5a fcATJS ftT^k. 7x7^23' 
a IC «fc Dfi^tlts ^2 5 c^btii*$^5©T"S5. 

■e, -y--^^ U-^SIS 2 9 £8-fe-7 5 v 1 o ©**%&a^ttBFr-C*o 

0 Ot, g|l 4 (a) , Cb) *ffll^TSftlH-J-*« 

Ell 4 (a) MU 7 U ^?rffl^fc^#f ^ 7-©-{fl«-*tilT' 

COEI1 4 (a) iz.7fiir*mW3- y 7 4 8 li> + SftfcitHB 

CCD^^« N iH(Ii5SI(f^^m^ii*I1-S^tli^T >7 2 7, C © S fcfci 71 T > 

^i<itl o©*^T?*S. €Lt, ^©^©tt^tt^ft^tU COB 1 4 
(a) ©SSBJS3 2 a~3 2 d {c^i^ $ ft 5 J; -5 lc *£ o TV*S «, Cft£>©^® 
f|3 2a-3 2dli, C©*^ (ffifcBTJT >^ 2 7 £ L < li^teH® Sir * 
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^1^^-9-1 1 a^L<ttl lb) CD^46£Dfc©-Z?*D. ©Sal? t £ tlX 

^S, 3 &IC % 3 2li, ScSmii 3 2 a ~ 3 2 d »cl££-S*U C©*tS(i> 

{&Jx.i*& (Au) T'&Zo * LT. CO^tJ^&tt*»Oin 3 2«, ^'ff-^K^ 
7*4 >^£l§i — ©^ftri^^UU / v *fc«fc oTSICi 3 2 a- 3 2 dicBfiS 

$ t>tc> Si 4 (b) i±y U ^f7^8*ffl^fc¥*#f v^ilfiio 
»£-0«*ii*"*-Bn?*5o EI 1 4 (a) (c^L^^^^f- y 7 4 8 ±T£3££ 
ftT^^x S 1 4 Cb) fc^-r^a-ir5 i -y 1 0 fttDWffilzfcf&Ztitz® 

s§/<^- > i 8 p i Sc-q- c? ti 5 «fc 9tcnc^>rv>So (2. C©0 

1 0 y 1 8 p Ic&iJBE^nCck -a Ti^t5JS^fflU^nTU5o - 

-T<£^-&s ^1*5 S -y 1 0 12> ^0*1^ @K'<^- > 1 8 pii<BJ& 

$tl> C©mgS/<^-> 1 8 ptf^f 774 8 Kfctf 3 2 

15 ftSCiKHtK 7 4 8 <t HISS'* * - > 1 8 p t $ ti 

2 7 fr&sfe^-r 2 4 (ei 9 , i 3#m) ica*<-^te»©*--v/i'fcrT 

1 9pi> /7^^P^->18c i^WtSo C© J; o K» 7'J-; 7?- y 7 
C©«fc-5tt«fifcfC«k 13. *R»«*©SS«*<?ftt*>nS. SflEH7KR-»T, 

i i ai;t7-f 'j &*as3Hffl[5]8& 1 6 *So rWBtt^ 9 a;6>t> 

aj^j^ns. :©i^ fir *a ^ ffl m s§ i 6ic«fc-oTx a««-^^&M;fc2fliffl 

2 5 OfSilftlfa^l/^ii- 1 lb©-<>h°-^'>X{S7vg<^:^r^-5o 

Ts m 1S£4 ll:ts *-*al/-^«Z 9 £?>LT. T>7^7-/<*-> 3 0 

* fcs S«5fc-ett> T >9--lr><jr - y 3 0 -^-^iU-^gP2 
9^^LT, ^1 4 1 ;^t>tti7j£ ft£» -&©*£{i^J!-ir v i y ? S 
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SI OCT, tt-t§HS£J8fsIEI 1 6 *I^»ts » &mW&W.T 1 1 b \z 

Oittllilfay 1/9-9-1 1 a ©-f > h'-y >X (i^cg < o L 
WttMttfflf a."7u*if- 1 l bi:t> ^of§B> ^ ^ y tiT 

HI 5 (is *8WO» 1 HSfef^JUJc^Ss 
^ h 5 A®K ; £^t*EI"e&£o C ©SI 1 5 ©Htlfij 14 1 . 5GHz~ 2. 5GH 
z (1500. OMHz- 2 5 0 0. 0 MHz) S T-©^&lBtr-* «9 1 KM*< 1 
O0MHzT"*5. £fcs ^|*«Sfi^«Cjl}ftL^m^X^^ h7Agg©^§ 
0 $*iLfcfcOt"*4= C©gll 5 tc^ck 9 ICs W-CDMA^i:*J^Ttt, 
M*f* (C Dift*ti^«3r) MflFtt.CA. B tttS ftfcttBr) ifcU 
1 9 0 MH z ©f^RI^Wt-^o CCTf* A/£, Bj&, D&©/ir&&<fi«-€- 
tl^n. 1. 92GHz, 1. 98GHz. 2. 11 GHz. 2. 1 7 G H z T' 
Lts C ©m 1 5 KTfiir&iK^ tt* 6 0 d B t>©i^& 

£f c> Hi 6 »4x *fg«E©f& 1 mMBMfc&Z^ 7 > TJ-fr 

Zmtl*^? b =7 l*m$L*km1r^-e& Zo - ©S3 1 6 ©$t$* *> 1 . 5 G H z ~ 2 . 

5GH«*TfOStt»T*^ «ttl*>a«»*t*»Lyi*^X^^ h^A?B£© 

0 ^^^^^L^fcC^r^^o C©EI1 6 tCTfi-t J: ? {w % A^7r«> 3 4. 3 d B 

&*U BA (1. 98GHz) 49. 5 d B & ©i§i 

5 11a, 1 1 b*ll^ T>ft'^->3 0, t-*al/-^»Z 9s 

omr-mm^ntzm^.^mmt^^mm^mm^is^x^^-fi/^^^zmift- 
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iia. lib zm^tz? << >j >yt><ft &x.5©-ex mm&&<!>m*irfi~+ft 

£ A: C © <k ? M&tlTy72 7. &&&ffi&m7 ! x.'fVWl 1 a, 1 1 
^"Pi4J:5lCtt0s -if-* ^ U-^SB 2 9 ©^©^P^^fUffi-T* 

(b i) *mw<Dn inm&mvmm-mvmji 

zSeS-t^^I^I*- 1 1 a, 11 b®SI^S*Ltat*5o C©^Jg-fe-? * ^ 
?mifc 1 0 ±(c{i > WIMIfa7Ht lla. 1 IbitfcC, (&4BM 

&m®mi eottfcOKs fe^is^ffliHigsi 6' n-o**. cuottfisB 

SlffllUSSl 6' (ix x;l/-*-;i/2 6^WL, Z ©x^-*-A/ 2 6*< x ^H-fe 
2 0 7 1 0 ©MElctfttf t>ftrt:T ^T^ffi? 1 6 b iSIWC^^ftT 

t^So KiHIfayHt lla, 1 1 b fcU 1r-«K>-7»-f > 

_ki$ la: t© tm-K<DT', zv&m&mts. ZmMZ'-gft-fZ* 

C©tt^aS^fflHiSS 16' tt> XMJ»;^7^ >fcl>ti <0 . jlttSIilra 
25 1 1 a i^ttSffi&M^z. 7 U 1 1 b £©Sl#©jg«Ifc<l#tti::i£» 

tftbtt^J; -5 ic. T ^-r + m* 1 6 bt\ iififflO^ttSffiMMT^^^U^^ 1 
1 a Oft®*^I««T^g < > 2 fc. SIffl®!ltt^iaSTa7 r U?t 1 1 

CO «fc o tt«BKlc<fc 0> C©iH{tffl©?$tt^E&Mxa.^lx^-tf- 1 1 atix {£ 
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fig) fr&AfcSfts &*@SS$lffiIslS& 1 6' KAflStU ag«©^tt*<?ftt^.S 

±e©s& i ntsj&jst-fctt*. u-^as 2 9 £ffe©ii ggjc-r s 

C t *>RJt&T-&£* H18I4, *3&BJi©* 1 fHiJ&f»©a£JB«K« 5 * - * * U 
— ^ S|5 2 3 *ifi^:LT3S-r»«P»«ia-e*So C©S1 8 tf-*a. U-* 

SB 2 3 it. *;U^©3£?8i!fe*f*4^£tt5Ig«K 2 4 Sfilctttt 

&*lfcP3tt#<D?tK:Stft**i;fc'7 * 7 h2 3 ais :®7!7n23ai:i 
0 2 0 ° O^PB^gl^T^Iel^nT^^i LTtS^LTO^ 3 C 
©7x7^ h 2 3 a £>±gpic#iS:$ ft^AfiSS 2 2 <£ ttx. S 5S^-> 
KSBttl 4 g, 1 4 h. 1 4 i i*^^UTiBlc$tiT^5 4 dtlt>> 7^ 
?<f h 2 3' a. &S£^, 73c^SS5 2 2 eft. ±» L *> © <h ID — © fc © 

5 — i/ — A? KSBfct 1 4 g , 1 4 h, 1 4 i 1^ 5 U « — ? <r ;l^© 
§i?Stt*t*4^t»^SifeJS>T-r*.oT> C©7^^^ h 2 3 a ©J^Hl;:IS:tf £>*i*: 

=ft t> tEK 2 4 i^^ii LT. -9--^il^-^8P2 3ffl7i7^ h 2 3 a i^c^ 
15 2 2 t^W.^m^■€^ «»->-;u K«t6«:#6»-r« J:-5»w/io-cv^S. "Ttt 
0 t>*>, l/-*«2 3 fi. HI 3 iB«K, K«i6#rt fctttt 

7i7^f F 2 3 a&0 f C©7i-7-fh2 3 a LTtfttt &n^H 

s (7tc^5S5 2 2) ©HHfciSktf fenfeajaMasw^-t-tt^-caiRRsnTi.^* 

5 Ell 9 it % mi 8 ©If-*- U-^SB 2 3©C 8 C 2 ' icte o rt: KrlSH^ & <£ o 
c©g| 1 9 Ic^-r^S-fe^ $ -y 1 0 ©4»*»lwQfl9r*<tttt 6*u -©OAfSr 

1:7*7^1^23 ai<ISStlTl^. * LT. C©±{c 7 1c^S&E 2 2 a<tfttt £ 
tl> :ilb7x7^h23a 2 2 <»:*<> ±§&©Mg&*t 1 4 

^Klttl 4t. 1 4 h. 1 4 i 2 4 <h ^ 6 « *HJ[»->-^ Kettle J: «9 
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^*<#tsi$n. :©^i-b7 ^ «y ^is i o ©ESS'-?? - > £W.n&%zt><te$ti 

5 125a ^^LTA^3$tl> * ©M©»l?li* 7X^il5 2 2 «fc £ — 5£6&J^£ 

*g^2 5b^6m*$ti5. sfcx £< mmiz, s<i«*i>» ^^2 5b^i 

TArtStU *■©«-%©» Jlttx 3k&«5 2 2 IC<fc*— ^SSJ^SttTiifr^lSl 

1 0 dj^$n^ 0 

:oi?««ii!Scj:t), ^l^^-etix IHi*r>7 , 2 7*&©M*<* zfttS 

SM-r ^. 1 1 a CT7 -f JU* y >^£*U &*aSG§^ffl[H]8e 1 6 ' £a 

oTflflffiiS^ 9 a*&fcfcl2j$*U U - ^ S(5 2 3 ^Lt, T 

- > 3 0^&a«$tl*o CCT'> &ffiH^ffllHlS§l 6' iCkoTs Sfll(t-9-^ 

^gj 2 3 ltx ^n-fe7 5 v i o }cr> &i&mmmm%b 1 6 ' 

i6' la^T, s«(&#^&sfcai«fflo»tt3iiiiaaT f u^-y i i a © 

2 0 ^ >fc°-^>*tt*# < teoT^S., LT. ^tt^SBScS-r * 7 U ? -9" 1 1 b 

CO«t9lCLt, l7--*i 2 3*<> ^©JgfflKSfc 4 ?' ? <r;U^©3SlS 

Tx ^It? $ ? *SJR l 0 -eoffiatcMto &t" x +#tt»«S'-;u Kfcfrtt -5 
2 5 a^f§5«t^i:^5 0 tf-**. 2 3 ©H2l©£l«*W$b?iJffl 

+7}i«Tl5i^C^5. Sfc, PteSffiMr^^U?-* 1 1 a, lib* 
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(C)' *ISW©* 2 ^Sfei&SS©^ 

fctt2IMffli*JS»lHlI&fcU 8i|©a««tJfc£*-* 5. T 

AftB?«s. -©a 2 o it^tenaiMfflKaaiaittt^a-^ 2 0 b i*. 

?g*St 5 1 at. ^2t7i^S«5 1 bi*t<tir»^nT^5. 
C CTs ^Ji-fe^ 5 v 5 0 lis QflBKr 1 5 £W U to + fcM**^ 

«5 0te> iUtfc7]T >72 7, »te«®»S"f. 3 .'7l'*tf 1 1 aX.&Ztl>blcm 
15 >y -?m& (JSIfcR. C -f * L^) A>^>/<£^K§m^ 

©asst. ^ttgcs&sx^^^^tJ- lib, i&mm^mm 2 8£.# cti^ctg 

^5a3^T>^"2 7 lis -r- D v? y ^ ^ •> 3 h7 > 2? X^^t>1ifiK$ 

nt^4. ttfc. 5»ttMttiBf s *7 , l>?1J- 11a. lib. ®$tWigifrIS§ 2 8 
2 0 &tfi£#tR. **'<->*C. -f * L^©*" y ^SP pi. ti±2i L ^ fc©i|5|- 

Hi: < ^ffl^lt7 5 * 5 0 ©fliJSKti. aM^oA**^ 9 

MflM^ArtJS^ b, »fltM©tH*jiH* 9 a#ifl!tt *n> *©flfe© 

2 5 fflBfctt* * > K*B? 9 e 3 j&MifT&tt 6*1X1* 5„ * Lt, M** 1 4 ti> 
:©#it7;<> ^1^5 0 icSf $ tlT> Z.<b&m**7 ^ v 5 0 JC^=& 

*ntl^Bffi*7>^2 7, SilltSTayi/^f 1 l a&tf^ttSffiiflt 
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L Tx 2 Hz5 $ -y ? mfo 5 1 b te> COS 1 -fe 7 $ v 9 mffi. 5 1 a ICfttt 

7 >^^-*<d<D^ 2 S -y * 5 1 b © ^ffi _k fclft t> *l T > ^ 
— 3 0 a7SU$nTU5. 
J^l:> 5 1 a {*> £JHr5 5 v ^1® 5 0 Ctttt§ti^ 

5 L/-^gP2 9A^ — fMfcfC §138 3*1 * a - Mb 3 tlT ^ £ „ C 

©■fr-4-*l/-**2 9 AJis £JH?v i vtmW. 5 0 Oth^ig^ 9 a iw&IgS;* 
tlSffif 2 5bi. T^t + '*9- ^ 3 0a C^^nSffif 2 5 a £S-lr 
5 0 ©A#i&5^ 9 b fclfcttStiSJ*^ 5 c t<D 3 Mottl^fr 
fSf- + aL/-^T-*5, 3 C©1J-- + *b-^g|52 9Al±> B£3^>- 

jftfifa^t/^IH 1 a, 1 1 b>&<^JH?5 ^ v ^IS5 0i;-*(cHi$ti5 
15 £ <t IC> d CDpm-t? I <y <7 ~&Wi 5 0 KH^c* tl'C^i>±U(0'mmt}T >"7 2 

7, siiisif a^u^ti la, i i bi}<nmm vztir zl- juts 

tl. £ -tt--*a.l/-*g|$2 9 AjO<JS It?;-; 5 1a <C — ffclcfl3£ 3 

tlT. *S?a-;l/{fc$*U fio, T + 9 - > 3 0 a^fjl 2 -Irv 5 y 
5 1 b IC — <*icig§ntx *ya-;Mt$nt^li C ifcttS. 
20 C ©El 2 0 <C^^-D D' ©7 -f >T©Hft®«l2l 2 1 © J; ? lckS„ ^2 

3 1 <z>±fc:!S:ti-£nT*i*K ^fcs C©^Jg-fcv i »y *g&5 0 3@§t©S 
SP4 2 d, 4 2 e, 4 2 f*WL, 2 WgfrOGflSfrK: ttttt-etU ?lttIISSf 

cft£>©SS,£{;U l 4 TSfcft-rm&t* t;#fc£*u cftt>©g|5 
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1 0 C ©i^tiS^T >:/ 2 7 * 6 © aiff &ii§{i^£52& LTttia-TSWttaiBttfiT**. 
^l/?t 1 ©WttSBttSr'a^'U^*) 1 1 at* fgflT if ft L 
T&filr ZW&mmi&M'r Is ? (I2C5lttgffitifa7U^D-) 11 
bittU, ±i2«3D^ttJ^T >^ 2 7 . ®&mmi&m7 ! x.zf l l aM 
3ltt^®&MT-'i 7" b ^ -9" 1 1 b *<ita©^(g-fe v ^ y (S;^8&) K — 

1 5 ttjcu^^nsj: -pfc-et^o tea. zom&tiT >■? 2 7 it. ^fni?+ >^ 

-> 3 # — 5 h 5 > if 7s 9fr i 88fi£& tlTl^ So 

2 0 tzmt&zntLmBitiT y-72 7 (cA^^n-So i$4 2 f t*-*'^* 

c, *<je«5*n-c-^*o <*t>jc> gtn^r^-^2 7 d>e»<otB^(i-i-{i. 2 

$tlfc?PttI®tira^b^t 1 1 alcA#£tl£o ::f> S§M 2 eT* 
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